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CAVE

NOTES

Publication of Cave Researc~ Associates
Volume 1. No.5

September/October.

1959

OORBEL,
JEAN. Le a ~rsts
de l~Est canadien.
Cahiers de Ge~raphie
de Quebec. 2e Annee, #4, p. 193-216.
Avri1!Septembre 19 •
• Climats et morpho1ogie dans La Cordillere
canadienne.
Revue Canadienne de Geographie.
T. 10, #1!2, p. 15-45.
1958.
In the first
paper, Corbel surveys the eaves
and limestone terrain
of Ontario, Quebec, and
the Maritimes.
Using a method detailed
in h~s
paper "Vitesse de 1 'Erosion" (Zeitschrift
fur
Geomorpho10gie. Ed 3, H. 1, e , 1-28. 1959),
where he treats also mechanical erosion, Corbel
estimates the rate of ablation or solution of
limestone terrain
in the different
watersheds.
The rate is determined by multiplying
the mesn
carbonate content of the runoff by the annual
runoff volume and diViding by the mean density
Fig. 1. Solution
of calcium carbonate snd the proportion
of the
nip at mouth 0"£
upstream basin in which carbonate rocks outcrop.
LUBk Cave, Q.ue..
The calculated erosion rates range from 0.060
mm!yr (= 60 m3/km2 per year) in relatively-dry
central Ontario,
where the water is usually saturated,
to 0.170 in
eastern Quebec, where snowfall 1s heavy and meltwater a are unsaturated.
In two Quebec caves (Grotte de
Sainte-Th6r~ee de B1ainvl1le and Grotte
de Saint Casimir), Corbel uses solution
rates to determine the age of the caves.
In Saint-Casimir
(4000 m3 in volume and
with a stream-flow of 500,000 m3/yr) the
increase in mean carbon~te content of the
stream during its passage underground is
5 mg!liter;
that is, one cubic meter of
limestone is dissolved from the cave each
year.
Corbel concludes that the cave has
taken appro~imate1y 4000 years to form, a
figure well within the 7- to 10,000 year
",
period for ice retreat
in the area.
At
this site,
permafrost still
prevents circulation and cave-deepening to any great
depth.

Fig. 2.

Rapidly-dissolved
gorge of Maligne Canyon,
once a. torrent-carved
cave. (from photograph

by NancySlusser)

Corbel also discusses the sea-level
nips in the 11mestone cliffs
of the Gaspe!
Anticosti
shoreline.
These are deep horizontal grooves, which he believes
form
both from dLsaoLvIng gulf waters and especially
by the melting snow that collects
in drifts
on the winter ice pack.
Cliff
-
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retreat

is rapid, because

of the constant undermining,

and that

debris which is not carried away by the break-up ice is fractured
into readily-dissolved fragments by frost. Similar nips are found
inland

on lakes and rivers.

The importance of the article is in its presentation of ideas,
rather than its cave documentation, for it lacks detailed desoriptions. Still, the ideas oall for more development than is given.
For, even

though we may compute

the rate of denudation

by Corbel's

method, a 4000 year age for the Saint

Casimir cave does not necessarily follow.
The calculation igno~esthe progressive
en-·
largement of internal cave surface, to
which the rate of removal is proportional.

In its primitive state the wall area and

flow volume, and hence the rate of removal,
all must have been considerably less than
at present.
Furthermore,
the assumption
of constant rate of solution suffers from
the same drawbacks as the arguments for

stalactite dating by thickness measurements
(deSaussure,

thems.

R.

The

solution of speleo#8, p, 33-38. 1955).

Cave StUdies

The argument for the origin of sea-

~.

~~~

level

nips in northern

latitudes

is reaaon-

able, for the high C02 concentration possible in ice water should exaggerate solu-

1"

Snow-melt dolinea tion effects.
Similar nips are common in
feeding Lost Cord Cave,
coral and limestone shores of the tropics,

Selkirk Range, B.C.

which Kaye believes are the result of
solution by slightly undersaturated sea
water in the zone of wave action (The effect of solvent motion on
limestone SOl'ltion. Journal of Geolop;l;'v , 65, #1, P. 35-46.
1957). I have observed these nips or 'water-level horizons" in
temperate as well as Canadian caves. At both La Fleche and Lusk

Caves in the Gatineau of Quebec, the horizons are in contact with
ice 1n the winter.
In Bower and Empire Caves, California, however,
ice does not now occur at water level, and probably never contri-

buted to generating the horizons.

In the second paper, Corbel explores the role of climate in the

evolution

of landscape

in western

Oanada.

He compares the post-

Pleistooene denudatLon of limestone and granite that has oocurred
in the Rookies and Coast Range. TheBe relate to precipitation,
annual

temperature

fluctuations,

and glaciation.

on karst complement those of the preceeding paper.
In the

Nakimu caves at Glacier,

British

His observations

Columbia,

Corbel recog-

nizes a post-glacial karst containing an underground drainage system 600 meters deep. It is an area of relatively heavy snowfall,
with an ablation rate of 0.090 mm/yr (equivalent to that of the

karst

of northern

Norway).

In more eastern

localities

of lesser

precipitation, as in the karsts of Maligne Canyon and Wilcox Col,
Jasper National Park, he calculates lower solution rates of 0.030
- 18 -

and 0.050 mm/yr respectively--equivalent
karst.

to that

of the Yugoslavian

The importance of snowmelt in high-altitude
and northern karsting is borne cut by my own observations at high elevations in
Jasper, the Selkirk Range, and the Sierra Nevada. Caves in these
localities
contain very few or no speleothems, indicating that
solution is playing an appreciably greater role than deposition.

Arthur L. Lange.
HUTCHISON,
VICTOR
H.
Salamander, Eu~cea
#1. January 195 •

The distribution
and ecology of the Cave
lucifuea.
Ecoloeical Monographs. vol. 28,

The North American continent contains a vast number of caves.
These caves are distributed
througnout every major climatic and
botanical
region so that almost every life
forn eventually encounters cave conditions.
As a result, although cave biologists
are
discovering numerous new cave species, b1ospeleology has just
begun the task of collecting
and identifying
specimens. While biospeleologists
are discovering and describing
new cave-adapted species, another group of experimsntalists
is engaged with the perplexing problem of adaptation and survival
of subterranean life.
An outstanding example of the complexities involved is the
study of the Cave Salamander, Eurvcea lucifuga.
Hutchison finds
this BBlamanderliving in the twilight zone about cave entrances.
Presumably it is not too successful liVing in the epigean zone and
is rarely found deep in the cave; therefore,
it should be termed a
tWilight troglobite.
More specifically,
this salamander has had
to migrate from one end of the twilight
zone to the other seeking
optimal conditions, 80 that, in a year's time, ~. luclfUga can be
found at depth during the dry season and close to the entrance
during moist periods.

Prior to Hutchison's
report, the habits and ecology of the Cave
Salamander were poorly understood.
He finds the most important
distribution
factor in the tWilight zone to be moisture; the
greater the saturation
deficit,
the deeper the animals are forced
into the cave. The visible
population was largest during the wet
summer months, but absent or rare in winter.
The males were alwa,,~
more commonthat the females, and during September and October,
when the females were gravid, a still
higher proportion of males
was seen.
Stomach analyses indicate that they eat any liVing thing
within the proper size range. Tests indicate
that the Cave Salamander is able to withstand a drier habitat
than the closely-related [. longicauda, although both species are found together in the
same cave. The Cave Salamander 1s somewhat negatively phototropic
and is arrhythmic in its daily activities.
The omission of data on species mating, breeding, egg-laying,
and hatching is unfortunate,
but not surprising.
Many salamanders
remain to be at ud.Led , and indeed their breeding habits are so se- 19 -

elusive that they may never be observed in nature.
However, soon
after Hutchison's paper appeared, Charles Meyers discovered both
eggs and larvae in Mushroom Cave, Missouri, and contributed. valu-

able but incomplete data on its breeding habits (Notes en the eggs
and larvae of Eurycea lucifuBa Raf1nesque. Qtly Jour. Florida
Acad. Sci. vol. 21, #2, P. 125-130. 1958).
Hutchison also describes the adverse effect
survival.

of human visitation

upon salamander

In addition to a lengthy bibliography of the Cave Salamander,
the report contains a detailed climstological analysis of twilight
zones, which fills a large gap in the literature.
The Edwards

Plateau

of Texas

has produced

several

cave-adapted

Eurycea which illustrate the cavernicolous tendency of the genus.
In addition to ~ latitans, ~. troglodytes, and the probable member of the

same genus Typhlomolge

rathbuni,

several

surface neo-

tenes exist in the area. The characteristics of the Valdina Farms
Neotene, ~. troBlodytes suggests that 1. rathbuni, the Texas Blind
Salamander, may be aub spec Lf'Lca.L'l
y related to ~. neotenes (epigean).
Evidence for this relationship and an outline of the structural

modifications

of the cave forms

are presented

in a paper by James

K. Baker (Eurycea troBlodytes: A new blind cave salamander from
Texas. Texas Jour. Sci. vo'l, 9, #3. Sept. 1957).

Further searching probably will add to the known North American

cave salamanders.

Of all the

cave species,

only

~

luclfuga has

been adequately studied. Judging from the interesting results
thus far obtained, the total picture undoubtedly will contribute
greatly to our understanding of the ways in which life can adapt
to cave

conditions.

R1chard Graham.

"

"

" " "

ANNOUNCEMENTS
Beginning
with the next iSBUB (November/Deoember
1959), CAVE NOTES "ill
be expanded to eight pages.
In addition to reviews,
the journal will eentain the aotivities
ot Cave Researoh Assooiates, as well as occasional
editorials
and announcements.
The subsoription rate for 1960 will remain
at 11.00 per year, and exchanges with other speleological
publications
will be welcomed.
Numbers 1-11 of the companion journal CAVESTUDIESare still
available
of $3.00. This publication
ccnteme teohnioal
papers on caves and karst.
in a bound volume at a cost

CAVE: NOT.ES is available
bimonthly for :$1.00 'Per year, or on exchange.
Mid-year subscriptions
reoeive the earlier copies for that volume.
Subscriptions
and communications should be addressed tOI
Cgve Research
Associates,
2756 34th Avenue,
San Francisco 16, California.
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